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Abstract
Global challenges stress out the impact of climate change on development and the linkage between energy security,
demography and sustainable development. The emergence of climate change and climate change adaptation is a political
and financial issue for development stressed in the Kyoto Protocol United Nations Framework Convention on Climate
Change and European Union Emissions Trading System EU ETS. In this study I examine the use of wood products as a 
source to reduce CO2 and increase carbon sinks. Wood and wood products can be seen as potential solutions to gain added 
ovement and 
poverty alleviation must be understood against the background of crisis.
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1. Introduction
Wood has long been a primary source of energy and material for human society. Mankind had seen wood as
a source of agriculture, raw material for construction, crafts, fuel etc. Over the last century, however, we
switched from many previously uses of wood to non-renewable materials such fossil fuels, metals, coal,
concrete, oil, plastics etc.
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Climate change is one of the biggest challenges that we face today. In the last few yeast average temperature 
around the world have been rising. The world population is growing larger witch stresses out even more the 
need for resources, land and products. The fourth assessment report of the Intergovernmental Panel on Climate 
Change underlines of an irrefutable change in our climate, most likely to be caused by the effects of human 
activities. Therefore in order to maintain our survival as a species on the long run we need to take action now. 
The protocol to the United Nations Framework Convention on Climate Change UNFCCC or FCCC is an 
international and legally binding agreement to reduce greenhouse gases GHGs emissions world wide. The 
Kyoto Protocol came into force in February 2005 and since then quantified targets for reductions in emissions 
of GHGs have been set for each of the developed nations. 
The opportunities and challenges that this country currently faces in terms of environmental challenges, 
poverty alleviation and economic development must be understood against the background of crisis and 
structural reforms. 
2. Social cost of carbon  
In a review of the economics of climate change, Stern underlines the importance of  the social cost of carbon 
and estimated the cost of unabated climate change over the next two centuries to be equivalent to at least 5%, 
and possible as much as 20%, of the value of global per-capita consumption. If the current trend is continued in 
human population increase, consumption and climate change humanity could be facing alarming scenarios in 
the future. 
The social cost of carbon is the marginal damage cost of carbon emission, estimated as the net present value 
of climate change impacts over an extended time period caused by an additional unit of carbon emitted into the 
atmosphere today. This cost is an externality, meaning that it is not paid by the people who cause it but will be 
borne by future generations and by people around the world who will be affected by climate change impacts. 
The estimations for the social cost of carbon are uncertain mainly because the cost of future climate change 
impacts depends not only on the quantity of carbon emitted today but also the cumulative effects of future 
emissions. 
Stern in 2006 estimates the social cost of carbon emitted under   trajectory at about 
85$/t CO2. A scenario in witch society collectively acts to limit total greenhouse gas emission so that 
the atmospheric concentration stabilizes at 550 ppm CO2e, the total climate change impact would be less and 
the social cost  C, 30$/t CO2. 
3. Kyoto protocol 
The United Nations Framework Convention on Climate Change is an international environmental treaty 
with the goal of achieving the stabilization of greenhouse gas concentrations in the atmosphere at a level that 
would prevent dangerous anthropogenic interference with the climate system  Article 2 - The United Nations 
Framework Convention on Climate Change. The Protocol was adopted by the United Nations Framework 
Convention on Climate Change on 11 December 1997 in Kyoto, Japan. It was opened on 16 March 1998 for 
signature by parties to the United Nations Framework Convention on Climate Change. 
Under the Protocol, 37 countries, included in annex Annex I, Australia, Austria, Belarus, Belgium, Bulgaria, 
Canada,  Croatia, Czech Republic, Denmark, Estonia, European Union, Finland, France, Germany, Greece, 
Hungary, Iceland, Ireland, Italy, Japan, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Monaco, 
Netherlands, New Zealand, Norway, Poland, Portugal, Romania, Russian Federation, Slovakia, Slovenia, 
Spain, Sweden, Switzerland, Turkey, Ukraine,United Kingdom of Great Britain and Northern Ireland, United 
States of America commit themselves to a reduction of four greenhouse gases carbon dioxide, methane, nitrous 
oxide, sulphur hexafluoride and two groups of gases, hydrofluorocarbons and perfluorocarbons produced by 
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them, and all member countries give general commitments. At negotiations, Annex I countries including the 
US collectively agreed to reduce their greenhouse gas emissions by 5.2% on average for the period 2008-2012. 
This reduction is relative to their annual emissions in a base year, usually 1990. Since the US has not ratified 
the treaty, the collective emissions reduction of Annex I Kyoto countries falls from 5.2% to 4.2% below base 
year. 
 
 
Fig. 1. Kyoto Protocol participation map - December 2011.  
Brown = Countries that have signed and ratified the treaty. Annex I & II countries in dark brown; 
Blue = No intention to ratify at this stage. United Nations Framework Convention on Climate Change, 2011;  
Dark blue = Canada, which withdrew from the Protocol in December 2011. Vaughan, 2011;  
Grey = no position taken or position unknown. 
Source:http://commons.wikimedia.org/wiki/File:Map_showing_participation_in_the_Kyoto_Protocol,_as_of_December_2011,_with_color
s_altered_by_Enescot.png  
Table 1. World CO2 emissions from fuel combustion and Kyoto Protocol targets1 
 1990 2009 % change 
90-09 
 Kyoto Target 
 
Kyoto Parties with targets   8 785.6 7 497.2 14.7% 4.7% 
North America 432.3  520.7  20.4%  
Canada 432.3  520.7  20.4% -6% 
Europe 3 154.2  3 001.2  -4.9%  
Austria 56.5 63.4 12.2% -13% 
Belgium 107.9 100.7 -6.7% -7.5 
Denmark 50.4 46.8 -7.2% -21% 
Finland 54.4 55.0 1.1% 0% 
France2 352.3 354.3 0.6% 0% 
Germany 950.4 750.2 -21.1% -21% 
Greece 70.1 90.2 28.6% +25% 
Island 1.9 2.0 6.2% +10% 
Ireland 29.8 39.5 32.4% +13% 
Italy 397.4 389.3 -2.0% -6.5% 
Luxembourg 10.4 10.0 -4.4$ -28% 
Netherland 155.8 176.1 13% -6% 
Norway 28.3 37.3 31.9% 1% 
Portugal 39.3 53.1 35.3% +27% 
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Spain 205.8 283.4 37.7% +15% 
Sweden 52.8 41.7 -20.9% +4% 
Switzerland  41.4 42.4 2.5% -8% 
United Kingdom 549.3 465.8 -15.2% -12.5% 
Asia - Oceania 1347.8 1519.0 12.7%  
Australia 260.1 394.9 51.8% +8% 
Japan 1064.4 1092.9 2.7% -6% 
New Zealand 23.3 31.3 34.3% 0% 
Economies in Transition 3851.3 2456.2 -36.2%  
Bulgaria 74.9 42.2 -43.7% -8% 
Croatia 21.6 19.8 -8.4% -5% 
Czech Republic 155.1 109.8 -29.2% -8% 
Estonia 36.1 14.7 -59.4 -8% 
Hungary 66.7 48.2 -27.8% -6% 
Latvia 18.6 6.8 -63.8% -8% 
Lithuania 33.1 12.4 -62.6% -8% 
Poland 342.1 286.8 -16.2% -6% 
Romania 167.1 78.4 -53.1% -8% 
Russian Federation 2178.8 1532.6 -29.7% 0% 
Slovak Republic 56.7 33.2 -41.5% -8% 
Slovenia 12.5 15.2 21.2% -8% 
Ukraine 687.9 256.4 -62.7% 0% 
Other Countries 11566.8 20486.5 77.1%  
Non-participating Annex I Parties 5122.4 5514.6 7.7%  
Belarus 124.6 60.8 -51.2% none 
Malta 2.3 2.4 7.0% none 
Turkey 126.9 256.3 102.0% none 
United States 4868.7 5195.0 6.7% -7% 
Other Regions 6333.8 14815.0 133.9% none 
Africa 545.4 927.5 70.1% none 
Middle East 556.8 1509.0 171.0% none 
N-OECD Eur. & Eurasia3  641.9 458.4 -28.6 none 
Latin America3 843.3 1374.2 63.0% none 
Asia (excl. China)3 1502.3 3668.7 144.2% none 
China 2244.1 6877.2 206.5% none 
Intl. Marine Bunkers  357.9 592.2 65.5%  
Intl. Aviation Bunkers 255.9 423.4 65.5%  
World 20966.3 28999.4 38.3%  
 
The targets apply to a basket of six greenhouse gases and allow sinks and international credits to be used for compliance with the target. 
The overall EU-15 target under the Protocol is 8%, but the member countries have agreed on a burden-sharing arrangement as listed. 
Because of lack of data and information on base years and gases, an overall "Kyoto target" cannot be precisely calculated for total Kyoto 
Parties: estimates applying the targets to IEA energy data suggest the target is equivalent to about 4.7% on an aggregate basis for CO2 
emissions from fuel combustion. Emissions from Monaco are included with France. Composition of regions differs from elsewhere in this 
publication to take into account countries that are not Kyoto Parties. International Energy Agency, 2011. CO2 Emissions from fuel 
combustion Source: http://www.iea.org/co2highlights/co2highlights.pdf 
 
 
The Kyoto Protocol is limited in its potential to address global emissions since not all major emitters are 
included in the reduction commitments. Although most developing countries i.e. non-Annex I countries have 
signed the Kyoto Protocol, they do not face emissions targets and the United States has no intention to ratify at 
this stage the United Nations Framework Convention on Climate Change in 2011 remains outside of its 
jurisdiction. The Protocol, at the moment, implies action on less than one-third of global CO2 emissions, as 
measured in 2008. 
The Kyoto Protocol has made carbon a tradable commodity, and has been a vital development for the 
emissions trading schemes ETS. These schemes are developing or being proposed in several regions and 
countries around the world. Some are operational EU ETS, New Zealand, Norway, Tokyo, Switzerland, the 
Regional Greenhouse Gas Initiative in the United States, Alberta, Canada and New South Wales, Australia 
while others are under active development California, Australia, Korea, China according to the International 
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Energy Agency 2011 published in the paper CO2 Emissions from fuel combustion .  
The United Nations Framework Convention on Climate Change entered into force on 16 February 2005 and 
will end with the first commitment period of the Kyoto Protocol in 2012, when a new international framework 
needs to have been negotiated and ratified that can deliver the stringent emission reductions as the 
Intergovernmental Panel on Climate Change IPCC has clearly indicated are needed. 
4. EU Emissions Trading System 
The EU Emissions Trading System EU ETS 
to combat climate change and its key tool for reducing industrial greenhouse gas emissions cost-effectively. 
Being the first and biggest international scheme for the trading of greenhouse gas emission allowances, the EU 
ETS covers some 11,000 power stations and industrial plants in 30 countries. 
Launched in 2005, the EU ETS now operates in 30 countries the 27 EU Member States plus Iceland, 
Liechtenstein and Norway. EU ETS works on the "cap and trade" principle, meaning there is a limit on the total 
amount of certain greenhouse gases that can be emitted by the factories, power plants and other installations in 
the system. Companies receive emission allowances, within this cap which, they can sell to or buy from one 
another if needed. The limit on the total number of allowances available ensures that the GHGs emitted are 
limited and that these certificates have a value.  
At the end of each year every company must surrender enough allowances to cover all its emissions, 
otherwise it must pay heavy fines. If a company reduces its emissions she can keep the spare allowances to 
cover its future needs or sell them to another company that is short of allowances. The flexibility that this 
trading system brings ensures that emissions are cut where it costs least to do so. Moreover, the number of 
allowances is reduced over time so that total emissions fall. In 2020 emissions will be 21% lower than in 2005. 
5. Climate change mitigation 
s of 
consumption present profound challenges not only to the human health and wellbeing but also to the natural 
environment. In order to cut down of GHGs mankind needs to make growth greener and make our economic 
and environmental policies more compatible by mutually-reinforcing each other.  
As a possible solution to the cutting down fossil fuel consumption in Europe subsidies were given to firms 
that produce biofuel. This generated a boomerang effect due to the fact that wood was used as a main source of 
biomass which lead to an increase competition for wood the raw material for the wood procession industry.  
In the last few years China started to import more and more wood which contributed significantly to the 
overall demand for sustainable accessible wood in the EU to exceed supply. Moreover the wood and paper-
based industries constitute an important source of employment and of wealth creation in Europe mainly due to 
the fact that firms are often located in remote, less industrialized or developed regions, making an important 
contribution to the rural economy. 
Carbon dioxide emissions may create significant social harm because of global warming, yet in Romania, 
urban development tends to be in low density areas with very hot summers due to the recent climate chance. 
The carbon dioxide emissions associated with new construction in different locations across the country 
contribute to this climate change also. The use of wood as a construction material is less carbon intensive and 
results in lower GHGs being emitted then the use of concrete material.  
substitution means that a cubic meter of wood stores 0.9 tones of CO2 and substitutes 1.1 tonne  a total of 2.0 
tonnes CO2
an average timber house.  
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Table 2. Wood and paper-based industries 
EU 27, 2009 Eurostat Companies  Employment 
Woodworking 170,000 100 billion 1 million 
Furniture 125,000 100 billion 1 million 
Pulp, paper and paperboard 2,000 80 billion 1,8 billion 
Printing and graphic 132,000 90 billion 900,000 
Publishing 90,000 - 960,000 
Source: Enhancing the competitiveness of the EU wood-processing industries and related value chains 
http://ec.europa.eu/enterprise/sectors/wood-paper-printing/files/advisory-committee/27-04-2012/followup27042012_en.pdf  
 
Sathre and Gustavsson, 2009, point out that wood based building material can affect the carbon balance 
through four mechanisms: the relatively low fossil energy needed to manufacture wood products compared 
with alternative materials; the avoidance of industrial process carbon emissions from cement manufacture; the 
increased availability of biofuels from wood byproducts that can be used to replace fossil fuels; and the 
physical storage of carbon in wood building materials.  
Using wood or products made from it not only cuts down CO2 emissions but also stores carbon during the 
life-cycle and recycling phase of it. Moreover at the end of the life-cycle they might be used to replace fossil 
energy or as a way to produce heat. Carbon emission from direct combustion of the biofuel or wood recycled 
products is equivalent to the carbon fixed photosynthetically during the forest growth in its life cycle.  
A possible solution to this world eco crisis can be achieved by using renewable energies, implementing 
carbon sink policies, implementing solutions to manage world demographics and consumption, etc. In 
December 2008, the European Council and the European Parliament endorsed an agreement on the climate 
change and energy package which implements a political commitment by the European Union to reduce its 
greenhouse-gas emissions by 20% by 2020 compared to 1990 levels. The package also includes a target for 
renewables in the EU set at 20% of final energy demand by 2020. 
6. Conclusions and recommendations 
Issues as using wood products to mitigate environment change, social cost of carbon, composting and 
bioremediation of the wood waste are means to champion the interests of sustainable development. dvanced 
wood combustion , a high-tech new way of wood burning, holds great potential to save energy, cut costs, and 
even fight global warming. 
Wood has long been a primary source of energy and material for human society. Facing unprecedented 
levels of wood consumption and boosting competition for wood as a raw material, the forest-based industry 
sector would be affected by a major change of its business environment. Social or community forestry, 
environmentally sound forest management and multiple-use economic forestry are widely favoured practices 
and methodologies that are essentially compatible and therefore appear set to evolve into a new sustainable 
forestry order that amalgamates all three. This shift could affect future patterns of wood energy production and 
use worldwide. If mankind uses less, consumes less it is going to have more. By reusing and recycling we can 
add green value to the products we use but also ensure a future for the generations that will come.  
There are a lot of arguments in order to support the increase of areas covered by forest and wood products in 
order to mitigate climate change. Firstly, using wood reduces CO2 sources and increases carbon sinks as wood 
products from sustainabl a small amount of energy required for their production 
and transport. Secondly, substituting a cubic meter of wood for other building materials concrete, bricks, etc. 
generates a saving of between 0,7 and 1,1 tonne of CO2 which continues to save CO2 throughout the buildings 
life because of its thermal efficiency. 
tonnes of CO2 and on top of that each year the stock increases by approximately 20 million tonnes. Last but not 
696   Margareta Rusu /  Procedia Economics and Finance  3 ( 2012 )  690 – 697 
50-200 billion tonnes CO2 which are growing by 661,000 ha a 
year and add a further sink of 0.5 billion tonnes CO2 annually.  
As CEI-Bois pointed harvested wood products should be recognised as carbon store solution in a post in the 
Kyoto agreement. A promotion of the eco-friendly increased use of wood and wood based products but also 
research into new products and materials made from wood. 
Policy instruments as tax reduction, subsidies offered etc. should encourage a structural change toward the 
increased use of sustainably produced wood products. Developing economic instruments mitigating climate 
change must take into account sensible issues such as international competitiveness of domestic industries, 
regional development, world demographics, the economic crisis, etc; in order to bring long-term structural 
change and encourage a low-carbon economy and to add green value. 
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